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1 . Claims 

1. A thin type display device driving display elements by using a 

transistor matrix array which is constituted by forming an insulating film on 

an insulating substrate via a grounding conductive film, and on this 

insulating film, by integratedly forming a plurality of address lines arranged 

in parallel to each other, a plurality of data lines arranged orthogonally to 

the address lines and in parallel to each other, a plurality of switching 

transistors disposed at respective intersections of these data lines and 

address lines, each having a source and a gate that are respectively 

connected to each of the data lines and the address lines, and storage 

capacities each having one end connected to a drain of each of the switching 

transistors, and an other end connected to said grounding conductive film; 

wherein said grounding conductive film is disposed in a pattern of plurality 

of bands in such a manner that they are in parallel to said address lines, and 

at the same time, do not overlap with the address lines. 

_ .i • .. j; i A~-,i~a. nc Aac fr\]ne±r\ in rl n i m 1 wherein said 



display elements are nquiu u^aioi, ouu „„.»*w.».»~ 0 — 

film transistors. 

[Detailed Description of the Invention] 
[Technical Field to which the Invention Belongs] 

The present invention relates to an improvement of a thin type display 
device wherein transistors are configured in a matrix array to be utilized as 
driving circuits. 

[Technical Background of the Invention] 

In late years, thin type display devices wherein switching transistors are 
configured in a matrix array as driving circuits are attracting attention. This 
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approach attempts to ootain a ucsiicu imago swnu 6 '"»»6 v ~«<-~ — - 
dot of the switching transistor matrix provided on a substrate, and by having 
these image data displayed on locations corresponding to respective dots of a 
liquid crystal layer, tiiv layer or xayci piuvmcu vu mw muuiA — 
principle, it allows to realize a far thinner display device comparing to a 
method using a CRT which has been dominant as a conventional display 
device. Also, according to the displaying principles of a CRT, since an 
electron beam of high energy is collided into a phosphor to promote light 
emission, not entire screen is always displayed that it uses the persistence of 
human vision, so that it has a problem in ease in viewing due to the presence 
of flicker noise, etc. On the other hand, a display device using a transistor 
matrix array allows almost total time display, and is capable of obtaining 
more natural images than those obtained by the CRT. Moreover, comparing 
to the CRT, it is characterized in that it allows to obtain a flat screen, it does 
not require a high-voltage power source, there is no need of a vacuum 
region, and a small size and weight with a sufficient strength can be obtained 
since it is an entirely solid device. 

Fig. 1 is a schematic showing a basic configuration of the transistor matrix 
array. A display screen is divided into a matrix with m vertical lines and n 
horizontal lines, thereby divided into m x n pieces of unit pixels. At each of 
intersections (Qi, C i2 , ... Cy... C mn ) of the matrix, a pixel circuit having a 
memory function provided by a switching transistor is constructed, and to 
this, image data for each pixel is stored, and according to this data, display is 
realized in a liquid crystal, EL or EC layer provided on the matrix array, in a 
region corresponding to each pixel. 

snown in rig. z. 01 d is uacu. xmo ±o «iuj/iv. ~— — — 

order to allow a high yield in making a matrix array since the sizes (mxn) of 
matrix arrays have significantly increased. Shown in Fig. 2 is a pixel circuit 
frequently used for liquid crystal driving for those cases where displaying is 
substantially performed by DC drive, and one shown in Fig. 3 is a circuit 
frequently used for EL displays where displaying is performed by AC drive. 
In Fig. 2, (21) is a switching transistor, (22) is a liquid crystal layer, and (23) 
is a capacity for storing an image signal. A gate of the transistor (21) is 
connected to an ith address line (Xi), and a source electrode is connected to a 
jth data line (Yj). To the address line (Xi) and the data line (Yj), power 
sources (V(X0) and (V(Yj)) are respectively connected. When a signal which 
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turns tiie transistor C^i) uuu mi uu state x& u^uuwu w m~ u.^^j.w ^.o «u V \.-mv> 
a channel of the transistor (21) is brought into conduction, and at this point, 
an image signal provided at the data line (Yj) is stored in the capacity (23), 
qnH that signal i« ctnrprj ip C» while the data voltage (V(Xi)) is being at zero. 
The liquid crystal (22) is driven correspondingly to this stored image signal. 
Other transistors on the address line (Xi) are also turned into an on state 
simultaneously, and image signals (V(Yi), V(Y 2 )... V(Y n )) provided on the 
respective data lines at that time are stored into the respective pixel circuits 
(Cii, Ci2...C in ) respectively. In a similar manner, by sequential driving of 
respective address lines such as X i+ i, X i+2 ... , the image signals are 
sequentially stored whereby signals of the entire screen are written. 

Fig. 3 shows the one using two switching transistors (31a, 31b), and based 
on the same principle as in Fig. 2, an image signal is stored in a capacity (33) 
by the switching of the transistor (31a). The operation timing of the pixel 
(Cii) is controlled in a similar way as in the case of Fig. 2, by the power 
sources (V(X0, V(Yj)) of the address line (X t ) and the data line (Yj). In the 
case of Fig. 3, the image signal controls the switching of the second transistor 
(31b) to drive a display layer (32) such as an EL layer for example. Fig. 3 
differs from Fig. 2 in that an AC voltage can be used as a voltage (V c ) given 
to one end of the display layer (32), so that driving of an EL layer can be 
realized. 

The above is the operation principle of the thin type display device using 
the transistor matrix array shown in Fig. 1. 

Fig. 4 is a diagram showing a cross sectional structure of a liquid crystal 
display device using a conventional transistor matrix array. On an entire 

provided, and an insulating film (43) is further formed, then thereon, 
address lines (44 (44i, 44 2 , ... )) acting also as gate electrodes of the 
transistors are provided. Further thereon, via an insulating film (45) which 
will work as an gate insulating film, semiconductor thin films (46 (46i, 46 2 ,... 
)) are formed in respective pixel regions, and to each of them, a source 
electrode (47 (47i, 47 2 , •••)) which is connected to an Y address line (not 
shown), and a display electrode (48 (48i, 48 2 , ... )) which acts as a drain 
electrode and also as a storage capacity electrode, are provided. Also, the 
surface of this substrate is covered by an insulating film (49) having 
openings in the display pixel regions. The storage capacity, as above 
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, . ...... _ j i : Ai ml on ola^frn/l f» AR^ i I"q nnp 

aescnoea, is conngureu uy using "'^'"j ~ iww " ~ — v-~/ — — 

terminal electrode and the grounding conductive film (42) as the other 
terminal electrode, with the insulating films (43 and 45) interposed 

* , mi _ j. : ~ t Awntj n/infinriirpH in tniC WAV fltlH fl 

tnereoetween. ine uaiisisitji mauiA ai i u. j< i,mui6»iv» »~ — — j - 

glass substrate (50) having a transparent electrode (51) formed thereon 
constitutes a liquid crystal display device by holding the liquid crystal (52) 
therebetween. 

In a transistor matrix array such as this, since the grounding conductive 
film (42) is evenly provided on the substrate, the~processcs aic lelativeiy 
simple. However, as shown in the figure, the address line (44 1) or display 
electrode (48 1) is often short-circuited with the grounding conductive film 
(42) through pin holes (53a and 53b) etc. in the insulating layer. Since the 
influence of the pin hole (53b) only results in one pixel defect, so that the 
defect may be improved in proportion to the pin hole density in the 
insulating layer. However, a defect resulted from the pin hole (53a) causes 
all the pixel circuits driven by the address line (44i) to be inoperable, so that 
it appears as a line defect. Even if the pin hole density is improved, it is 
extremely difficult to completely eliminate such fatal line defects from a 

large matrix array. 

Fig. 5 shows an example using a transistor matrix array which allows to 
eliminate such defects caused by pin holes. It differs from Fig. 4 in that 
grounding conductive films (42 (42i, 42 2 , ... )) are provided in a pattern of 
lines parallel to address lines (44) on a same plane as the address lines (44). 
The grounding conductive films (42) are of course all biased to a ground 
potential at the edge sections of the substrate. 
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(42) are tormea Dy pauerning a smigic uuimu^uvc mm, 

material may be partially remained as they may not be formed sufficiently 

into a desired pattern due to the influence by contamination of a mask for 

the pattern formation or contaminants present at a time of exposure etching 

etc. 

This means that it becomes difficult to ensure the separation, when the 
separation regions between the address lines (44) and the grounding 
conductive films (42) are made narrower for minimization of the cell size of 
the matrix for higher definition. 
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When one short-circuited section is present between an address line (44) 
and a grounding conductive film (42), it will similarly manifest as a line 
defect as in the case of the prior defect by the pin hole (53a). 

ilie snort-circuiung 01 ine auuress imcs wnu lug giuuuumg g^uvu^o o.o 
the above may occur with an extremely high probability in large-screen 
display device, large matrix arrays and high definition matrix arrays. On the 
contrary, as a display device, no occurrence of such fatal line defects, not 
even in one line, is permitted, so that it has been difficult to realize a large- 
screen, high definition display device with the conventional transistor matrix 
array structure. 

[Object of the Invention] 

provide a thin type display device using a transistor matrix array structure 
which would not allow the occurrence of line defects in a display screen. 

[Summary of the Invention] 

The summary of the present invention is explained with reference to Fig. 
6. Fig. 6(a) is a plane view showing a structure of a portion of address lines 
and grounding conductive films in a transistor matrix array according to the 
present invention, and Fig. 6(b) is a cross sectional view thereof taken along 
a line (A-A'). That is, in the present invention, on an insulating substrate 
(61), first, a plurality of grounding conductive films (62 (62i, 62 2 , ...)) are 
provided in a pattern of bands, and thereon, via an insulating film (63), 
address lines (64 (64 L , 64 2 , ... )) are provided in parallel to the grounding 

/\iso, since a sngni uispia^cmcin cu^. ui mc patterning pv/anxwAu mcijr 
fact occur, it is desirable to provide separations (67) beforehand so as to 
prevent the overlapping of the grounding conductive films (62) and' the 
address lines (64) even if there has been a mask alignment error. As for the 
extent of the separations (67), tolerance of a pattern alignment by an 
exposure device may be taken into account. For example, where the length 
from the address line (XO to the address line (X m ) in Fig. 1 is around 10cm or 
less, approximately 2|nm would be adequate for said separations (67), and 
where the length is 10cm or greater, then approximately times 2x10-5 of 
that length (i.e. when it is 20cm, about 4|nm) would be adequate. However, 
this value is of course dependent on an exposure device. To be brief, the 
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presence oi saia separations {o/j, even in a »mou caivui, «i. 
present invention is greatly enhanced. Also, in order to maintain the 
complete insulation of the insulating film (63) at end sections of the pattern 

ot tne grounaing conauccive mms iu^;, u i& ucauauic ^ 1111^^11^.30 wi 

the insulating film (63) equal to or thicker than the thickness of the 
grounding conductive films (62). 

[Effect of the Invention] 

According to the present invention, contacts between the address lines 
and the grounding conductive films are almost completely eliminated, so that 
a thin type display panel free from line defects can be realized with a high 
yield. In the structure of the present invention, a contact between the 

rt/ -M™ co fUa ffr minHinfT r»oTT"l"cti V** film i« nossiVile wh^P run hole 

(65) in the insulating film (63) overlays on an incomplete pattern region (66) 
in the grounding conducive film (62) as shown in Fig. 6, and the probability 
of having the both defects occur on an identical location is extremely low in 
recent IC manufacturing processes, so that it can be almost ignored. 



[Embodiment] 

Fig. 7 (a) is a perspective plane view of a liquid crystal display device in 
one embodiment according to the present invention, and Fig. 7(b) is a cross 
sectional view thereof taken along the line (B-B'). The size of a transistor 
matrix array is as follows; number of address lines: 220, number of data 
lines: 240, pitch of address lines: 200|im, pitch of data lines: 250|im, entire 
display section: 44 x 60mm, and total number of pixel circuits: 56,400. Figs. 

j \ _i ~ ~ 4-U A «/\/\-P nvnl oi« i r\ o r* r+r\r r\ a ti r» t* wik f" V» 

manUiaClUnilg piUCCSSCS, 111SL, \Jll a giaaa auusuaiv V/a/, c* jjiuiunv; 

grounding conductive films (72 (72i, 72 2 , ...» are patterned from a 
transparent conductive film. Next, by a normal pressure CVD method, an 
Si0 2 film (73) is deposited in a thickness of approximately 1500A, and 
thereon, address lines (74 (74i, 74 2 , ... )) are formed from an Mo film in a 
thickness of 900A. The grounding conductive films (72) and the address 
lines (74) are in parallel, and separations (75) therebetween are set at 5. 
Thereafter, by a CVD method, an Si0 2 film (76) which will work as a gate 
oxide film is deposited in a thickness of approximately 2500A, and display 
electrodes (77 (77i, 77 2 , ... )) are formed from a transparent conductive film 
in a thickness of 2000A, and amorphous silicon films (78 (78i, 78 2 , ... )) are 
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aepositea in a iniCKness oi um, mcu mcy a±c pancmgu ivopwwuvw; ±i± 
desired sizes by an exposure etching technology. Thereafter, from an AL 
film in a thickness of 5000A, data lines (79 (79i, 79 2 , ... )) which also act as 
source electrodes, and drain electrodes (80 (80i, 8O2, ... )) are formed. An 
Si0 2 film (81) is then deposited by sputtering in a thickness of 6000A, and 
the Si0 2 film on the display electrodes (77) is eliminated by etching, thereby 
completing a matrix array. In order to form a display panel, a glass 
substrate (83) having a transparent electrode (82) formed thereon is placed 
in an opposed position of the matrix array, and liquid crystal (84) is sealed 
therebetween, whereby all the processes are completed. 

In order to carry out a study on the effect of the present invention, 
sample transistor matrix arrays having the conventional structures shown in 
Figs. 4 and 5 were also made. For each of the arrays with the conventional 
structure, the materials of each of the electrodes and insulating films, 
thickness, the sizes of the patterns and formation conditions are identical to 
those in the embodiment shown in Fig. 7. As a result, in the structure shown 
in Fig. 4, among 220 address lines, those exhibited line defects due to short- 
circuit with grounding electrodes were about 5%, Those of Fig. 5 were about 
20%. On the other hand, in the embodiments of the present invention, there 
were completely no such short-circuiting, thus the validity of its effect was 
demonstrated. 

Also, the present invention is not limited to the embodiments described in 
the above. For example, the material of the grounding conductive films is 
not limited to a transparent conductive film, it may also be any metal 
material which can be patterned, such as Al or Mo etc., and the address lines 

to tilms, ana as lor tneir raoricauon, a spuccermg, coating, aiiuuizauuu 

method or the like can also be utilized besides the CVD method. In addition, 
the thin film transistor is not limited to those using amorphous silicon, any of 
those allowing to obtain the sufficient switching characteristic may be used, 
such as polycrystalline silicon, CdSe, CdS or Te, etc. The display material is 
also not limited to a liquid crystal, EL or EC, etc. is possible, and the 
configuration of the unit pixel circuit may also be, for example, the one 
shown in Fig. 3. 

[Brief Description of the Drawings] Fig. 1 is a diagram showing a 
configuration of a transistor matrix array, Figs. 2 and 3 are diagrams 



7 



1-55460 

showing examples of the configurations of a pixel circuit, Figs. 4 and 5 are 
cross sectional views of liquid crystal display devices using conventional 
transistor matrix arrays, Figs. 6(a) and (b) are respectively, a plane view and 
a cross sectional view tnereoi ta^eii aiong mc nuc \r^-r^ j 9 auuwmg 
configuration of an essential section of a transistor matrix array according to 
the present invention, and Figs. 7 (a) and (b) are respectively, a perspective 
plane view and a cross sectional view thereof taken along the line (B-B'), 
showing a liquid crystal display device in one embodiment according to the 
present invention. 

[Description of the Reference Numerals] 

61: insulating substrate, 62 (62i, 62 2 , ...): grounding conductive films, 63: 
insulating film, 64 (64i, 64 2 , ): address lines, 71: glass substrate, 72 (72j, 
72 2 , ...): grounding conductive films, 73: Si0 2 film, 74 (14 u 74 2 , ...): address 
lines, 76: Si0 2 film, 77 (77i, 77 2> ... ): display electrodes, 78 (78i, 78 2 , ... ): 
amorphous Si films, 79 (79i, 79 2> ... ): data lines acting also as source 
electrodes, 80 (80 1, 80 2 , ... ): drain electrodes, 81: Si0 2 film, 82: transparent 
electrode, 83: glass substrate, 84: liquid crystal 
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